This paper provides an extension of the new rule for the current account [Kraay and Ventura (2000) ], abandoning the small open economy assumption: the response of transitory income shocks on the current account is equal to the new rule (savings generated by the shock multiplied by the domestic holdings of foreign assets over total domestic assets) plus the saving generated by the shock in the foreign economy multiplied by the foreign country's share of domestic capital in foreign total assets. The extended new rule provides a good description for the behavior of current accounts, and is even better than the new rule, which would be rejected by recent evidence.
Introduction
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According to the standard version of the intertemporal approach to the current account (or the traditional rule), the impact of transitory income shocks (fluctuations in output, for example) on the current account is equal to the amount of saving generated by the shock in all countries since countries invest the marginal unit of wealth in foreign assets. This occurs when investment risk is weak and diminishing returns are strong 2 . As is widely known, the empirical evidence is at odds with the traditional rule: "there are some patterns in the current accounts of industrial countries that are inconsistent with the basic theory that international economists have been using for more than two decades" (Ventura, 2003, p. 510) . Recent studies have challenged the traditional rule [Kraay and Ventura (2000) , Ventura (2001) , Kraay and Ventura (2003) , and Ventura (2003) ; K&V hereafter]. According to the new rule, the impact of transitory income shocks on the current account is equal to the saving generated by the shock multiplied by the country's share of foreign assets in total assets, since "the country invests the marginal unit of wealth as the average one" when investment risk is strong and diminishing returns are weak (K&V, 2000, p. 1138) . The new rule seems to be well supported in the long run, as well as in the short run (once costs of adjustment to investment are introduced) [K&V (2003) ; and Ventura (2003) ]. However, an important implicit assumption both in the traditional rule and in the new rule is that the country is a small open economy. Thus foreign holdings of domestic capital are assumed to be constant, which is clearly restrictive, especially when financial markets are becoming increasingly integrated. This paper suggests a straightforward extension of the new rule, abandoning the small open economy assumption. It analyzes the impact of transitory income shocks on the current account in a two-country stochastic growth model. According to the extended new rule, the impact of transitory income shocks on the current account is equal to the new rule plus an additional term. This term captures the saving generated by the income shock in the foreign economy multiplied by the foreign country's share of domestic capital in foreign total assets. The extended new rule provides a good description for the empirical evidence on current accounts for 19 OECD countries in the period 1970-2004, both in the short run and the long run, and is even better than the new rule. Additionally, we have found that the new rule would be rejected by recent evidence.
Theory

Basic structure
The world economy is composed of two countries, each of them producing only one homogeneous good. Each country has a representative agent with an infinite time horizon. The homogeneous good produced by both countries can be either consumed or invested in capital without having to incur in any kind of adjustment costs. There are three assets: domestic capital, foreign capital and bonds. Unstarred variables refer to the domestic economy, whereas the starred variables refer to the foreign economy. Both domestic capital, , and foreign capital, , can be owned by the domestic representative agent or the foreign representative agent. The subscript denotes the holdings of assets of the domestic representative agent and the subscript denotes the holdings of assets of the foreign representative agent. It must be satisfied, therefore, that
Domestic production is obtained using only domestic capital, , through an function, and it is expressed through a first order stochastic di erential equation, so that production flow is subject to a stochastic disturbance = + where 0 is the marginal physical product of domestic capital. The term represents a proportional domestic productivity shock: is the increment of a stochastic process . Those increments are temporally independent and are normally distributed. They satisfy that ( ) = 0 and ( 2 ) = 2 . 3 We omit, for convenience, formal references to time, although those variables depend on time. Note that indicates the flow of production, instead of , as is ordinarily done in stochastic calculus.
The foreign economy is structured symmetrically to the domestic economy. Thus, foreign production is carried out using capital domiciled abroad,
, with a production function very similar to the one in the domestic economy = + where 0 is the marginal physical product of foreign capital. The term represents a proportional foreign productivity shock and it is the increment of a stochastic process . Those increments are temporally independent and are distributed normally, satisfying that ( ) = 0 and that ( 2 ) = 2 . Furthermore, shocks are correlated across countries: ( ) = .
In addition, bonds pay an instantaneous risk-free interest rate . The domestic economy can be lending to (and thus 0) or borrowing from (and thus 0) the foreign economy. Thus denotes the net position of risk-free loans. The wealth of the domestic representative agent,
, and the wealth of the foreign representative agent, , therefore will be
3 That is, the production flow follows a Brownian motion with drift and with variance 2 2 .
The net foreign asset position for the domestic economy, , is defined as
where changes in any of those variables lead to changes in the net foreign asset position.
The current account of the domestic economy, , is defined as the variation in its net foreign asset position given by [3] , . Thus we have that
This means that, for instance, the current account is positive if and only if the variation in and is higher than the variation in .
We can convert equation
Thus equation [5] is the national account identity, where the current account balance is equal to the variation in domestic wealth minus the variation in domestic capital. Please note that the variation in domestic wealth, , is equal to the national savings for the period, , that is, national income minus (private and public) consumption. Additionally, the variation in domestic capital, , is equal to the domestic net investment for the period.
The domestic economy
The preferences of the domestic representative agent are represented by an isoelastic intertemporal utility function where utility is obtained from consumption,
The welfare of the domestic representative agent in period 0 is the expected value of the discounted sum of instantaneous utilities, conditioned on the set of disposable information in period 0. The parameter is a positive subjective discount rate (or rate of time preference). For the isoelastic utility function the Arrow-Pratt coe cient of relative risk aversion is given by the expression 1 . When = 0 this function corresponds to the logarithmic utility function. The restrictions on the utility function are necessary to ensure concavity with respect to consumption.
The domestic representative agent consumes at a deterministic rate ( ) in the instant and thus the dynamic budget restriction can be expressed in the following way
If we define the following variables for the domestic representative agent and plugging [8] into the budget constraint [7] we obtain the following dynamic restriction for the resources of the domestic economy
where the deterministic and stochastic parts of the rate of growth of assets, , can be expressed in the following way
where + + ( ) + ( ) + denotes the gross rate of return of the asset portfolio.
The objective of the domestic representative agent is to choose the path of consumption and portfolio shares that maximizes the expected value of the intertemporal utility function [6] , subject to (0) = 0 , [9], [10], and [11] . This optimization is a stochastic optimum control problem. 4 The macroeconomic equilibrium is derived in Appendix A1. The equilibrium (implicit) 
Appendix A2 shows that second order conditions are satisfied.
The foreign economy
The equilibrium facing the foreign representative agent can be formulated in an analogous way as 
Combining those equations, the world risk-free interest rate is expressed as
The world risk-free interest rate is time-varying. It depends on the autarky risk free rates, on the world distribution of wealth, on the value of the parameters related to risk aversion, and so on. Since world riskfree interest rate is time-varying, portfolio shares and growth rates are also time-varying 5 .
The rules
Once world equilibrium has been derived the impact of transitory income shocks on current accounts can be discussed. For simplicity and without loss of generalization, the impact of changes in foreign holdings of domestic capital on domestic productivity is assumed to be negligible, = 0. Additionally, the impact of changes in domestic and foreign holdings of foreign capital on foreign productivity is also assumed to be negligible,
A small open economy implies that foreign holdings of domestic capital are constant 6 : 
Therefore, in a small open economy, if risk associated with investment is low compared to the diminishing returns e ect, that is, 0, we get in equation [20] that = 0, or expressed in another way, "in existing intertemporal models of the current account countries invest the marginal unit of wealth in foreign assets" (K&V, 2000, p. 1138): the traditional rule. On the one hand, since diminishing returns are strong, investing abroad becomes more attractive. On the other hand, low risk associated with investment makes the investor willing to change portfolio composition. Then the impact of transitory income shocks on the current account, via equation [5] , becomes
The impact of transitory income shocks on the current account is equal to the saving generated by the shock: positive shocks generate surpluses in all countries. 
The response of current accounts to transitory income shocks is equal to the saving generated by the shock multiplied by the share of foreign assets over total domestic wealth. This implies that a positive shock generates surpluses in creditor countries and deficits in debtor countries in a small open economy.
In case risk associated with investment is neither low nor high compared to the diminishing returns e ect, that is, 0 , then equation [20] gives us 0 This means that the reaction of investors will be somewhere between the traditional rule and the new rule: while the diminishing returns e ect makes investing abroad more attractive, investment risk makes investor unwilling to change portfolio composition. Now the assumption of a small open economy is relaxed: the third term on the right hand side of equation [5] becomes crucial since need not equal 0. Additionally, combining equations [16] and [17] for the foreign economy, we find that,
This means that the impact of transitory income shocks on the current account (see equation [5] ) is given by
if both the new rule (equation [22] ) and the additional term implied by abandoning the small open economy assumption (equation [24]) apply. Therefore, the response of the current account, when a transitory income shock occurs, is equal to the new rule plus an additional term 8 . This term would capture the change in savings generated by the income shock in the foreign economy multiplied by foreign holdings of domestic capital over total foreign wealth. Please note that the change in domestic wealth is equal to national savings, = , as shown in Section 2.1 above.
In summary, the extended new rule nests the new rule as a special case where a small open economy is assumed, that is, when the impact of the foreign economy on the domestic economy (via foreign holdings of domestic capital) is negligible. In both cases, the country invests the marginal unit as the average one, since the risk associated with investment is high compared to the diminishing returns e ect. In contrast, according to the traditional rule, countries invest the marginal unit of wealth in foreign assets when investment risk is low compared to the diminishing returns e ect.
Data sources
The sample to test all the rules is composed of 19 OECD countries for the period 1970-2004 9 : Austria, Australia, Belgium, Canada, Denmark, France, Germany, Greece, Iceland, Italy, Japan, The Netherlands, Norway, New Zealand, Spain, Portugal, Sweden, United Kingdom, and the United States 10 . Additionally some series for the world as a whole are estimated, as we shall show below. The data on GDP and gross national savings for those countries (world included) are provided directly by World Bank's World Development Indicators (WBWDI). The data on current accounts and international investment positions have been obtained from the International Monetary Fund's International Financial Statistics (IMFIFS). Additionally, as data on international investment positions are incomplete or missing for many countries before 1980 -1986 , Lane and Milesi-Ferretti (2007 provide an excellent source of data for those years 11 . Domestic holdings on foreign capital, , is measured as direct plus portfolio equity investment by domestic agents abroad, while foreign holdings of domestic capital, , refers to direct plus portfolio equity investment by foreign agents in the domestic economy. The net lending position abroad, , is the sum of the net position in portfolio debt investment, the net position in other investment assets (general government, banks, and others), reserve assets (minus gold) and the net position in financial derivatives.
The gross domestic capital stock in current US dollars for the countries in the sample (and also for the world as a whole) is constructed using the procedure suggested by K&V (2000) in Appendix A2: gross domestic investment in current US dollars (from WBWDI) is cumulated assuming a depreciation rate of 4% per year, and adjusting the value of previous year's stock using the US gross domestic investment deflator. The initial capital stock in 1970 is estimated using the average 9 K&V (2003) and Ventura (2003) employ a similar sample, except for Finland, Ireland, Switzerland, and Turkey, which are not included. Constructing the data for Finland, Ireland and Switzerland produces inconsistent results to estimate foreign holdings of domestic capital due to the enormous and rapid increase of foreign investment in those countries. 10 Countries could be aggregated into larger blocks in order to test the behavior of current accounts for not-so-small open economies. However, the availability of data on international investment positions does not allow us to do so. 11 Please note that most of the data from IMFIFS, and Lane and Milesi-Ferretti (2007) coincide for recent years. capital-output ratio over the period 1965-1975 12 [based on Nehru and Dareshwar (1993) 13 ] multiplied by GDP in current US dollars (WB-WDI). The series for the foreign economy are estimated as follows: we take the values for the whole world and then the values for the domestic economy are substracted from it.
Empirical evidence
The traditional rule
We test the traditional rule following regression equation [21]
where and denote current account balance and the amount of savings, respectively, both expressed as a share of GDP 14 , for country in period , and is the error term for country in period . Under the null hypothesis that the traditional rule is true, then the parameter In their pioneer work Feldstein and Horioka (1980, p. 317) wanted to "[...] measure the extent to which a higher domestic saving rate in a country is associated with a higher rate of domestic investment.", so that "with perfect world capital mobility, there should be no relation between domestic saving and domestic investment: saving in each country responds to the worldwide opportunities for investment while 12 The initial value for capital-output ratio for the world is the weighted mean of capital-output ratios in the sample of 19 countries for the period 1965-1975. 13 Please note that the EU KLEMS Productivity Report, first released in March 2007, provides data on economic growth, productivity, employment creation, and capital formation at the industry level for EU member states, Japan and the US from 1970 onwards (Timmer et. al., 2007) . However, we have not employed that database for two main reasons. First, testing the extended new rule requires estimating capital stock for the world, which is not available in the EUKLEMS database. Second, the database has been constructed in a similar manner to that in KV (2000), so that the results of this paper can be easily compared with those of previous literature. 14 Two di erences arise between the testing pursued by Feldstein and Horioka (1980) and by K&V(2000) . First, Feldstein and Horioka regressed investment on savings. Instead, K&V regressed the current account on savings, making it easier to compare the new rule with the traditional rule. However, both approaches are equivalent. Second, Feldstein and Horioka used data related to Gross Domestic Product, whereas K&V used data related to Gross National Product. Here we are inclined to use GDP for the testing. investment in that country is financed by the worldwide pool of capital." They find that the empirical evidence runs in favor of a strong relationship between both variables, thus attributing it to the lack of perfect world capital mobility. According to Frankel (1992, p. 41) , "Feldstein and Horioka upset conventional wisdom in 1980 when they concluded that changes in countries' rate of national saving had very large e ects on their rates of investment and interpreted this finding as evidence of low capital mobility". However, many economists do not share Feldstein and Horioka's conclusion. The paradox of having perfect capital mobility alongside a strong association between savings and investment has been termed the Feldstein-Horioka puzzle. Many studies followed suit and analyzed the reasons to explain the evidence, while assuming perfect world capital mobility. However, "it seems likely that of many potential explanations of the Feldstein-Horioka results, no single one fully explains the behavior of all countries", according to Obstfeld and Rogo (1995, p. 1779) . We should note that Feldstein and Horioka (1980, p. 319) were aware that a high association "could reflect other common causes of the variation in both saving and investment", but they argued that a high association "would however be strong evidence against the hypothesis of perfect capital mobility and would place on the defenders of that hypothesis the burden of identifying such common causal factors." Recent empirical studies suggest that the Feldstein-Horioka finding is losing some support in the euro area (Blanchard and Giavazzi, 2002) 15 . Nehru and Dhareshwar (1993) , and own elaboration.
the variables of the group) and the within-group estimates (that is, in terms of deviations from the mean values of the variables of the group). In any case the null hypothesis that the traditional rule is true is rejected. Similar results are found in K&V (2000, 2003) , and Ventura (2003) .
Since other variables may influence the behavior of current accounts some control variables have been included in the regression equation. They include population and output per capita (both in levels and growth rates), so that the size and development of the economy are considered; and a time trend that can capture possible upward or downward movements in economic variables. Now the period analyzed is restricted to 1975-2004 for the same set of countries owing to data availability. When control variables are added to the regression, these variables have some e ect on the di erent estimates of the coe cient 1 , as shown in Table 2 . Nonetheless, the traditional rule is again rejected by the data.
The new rule
We test the new rule with the equation [23] Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration.
Under the null hypothesis that the new rule is true, then the parameter 1 should be equal to one: increases in savings lead to variations in the current account that are equal to the fraction of the net foreign asset position for country in period with respect to the level of domestic wealth for country in period . Current account balance and the amount of savings are expressed as a share of GDP. Table 3 reports the results of fitting equation [27] by OLS. The pooled regression generates an estimate of 1 equal to 0 75. The between estimate is closer to 1 and provides a better fit to the evidence on current accounts. However, the within estimate is slightly above 0 60 and the goodness-of-fit of the regression falls drastically. Including control variables in the estimation of the new rule o ers estimates in the range of 0 60 and 0 70, as shown in Table 4 . These results suggest that the new rule is losing support for the whole period 1970-2004. In fact, the null hypothesis that the new rule is true is rejected by the empi- Nehru and Dhareshwar (1993) , and own elaboration.
TABLE 4 The new rule (with control variables)
P Po oo ol le ed d r re eg gr re es ss si io on n B Be et tw we ee en n r re eg gr re es ss si io on n W Wi it th hi in n r re eg gr re es ss si io on n Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration.
rical evidence in all cases, except for the within estimate in the first regression (without control variables). Additionally, we find that the new rule explains the dynamics of current accounts in the long run much better than in the short run, as already pointed out by K&V (2003) and Ventura (2003) : the new rule fits the data reasonably well in the pooled and in the between-group estimations, but "explains essentially none of the year-to-year within-country di erences in current accounts." (K&V, 2003, p. 69) . Let us now turn to each of these two issues.
Why has the new rule received less support in the whole period 1970-2004 than in previous estimations? Can the addition of recent data explain the di erence between more recent estimates and older estimates? It seems so. If we restrict testing the new rule to the period 1970-1997 (1997 is the final period in K&V), the empirical evidence runs again in favor of the new rule, as shown in Table 5 : the estimates are very close to 1 (and the null hypothesis cannot be rejected, except strictly for the pooled), while some divergence between long run and short run behavior arises again. 16 K&V (2003) argue that the di erences arising in the between and within estimations of the new rule have to do with the di erences in the short run and long run behavior of the current account: the new rule provides a good explanation of the long run behavior, but not so in the short run. Adjustment costs of investment are a key element explaining this divergence. Countries facing a transitory income shock modify their portfolio composition in the short run, investing most of their savings in foreign assets, when investment adjustment costs are important: portfolio rebalancing occurs. However, portfolio 16 The results for the period 1970-1997 do change somewhat when control variables are added (not shown): the pooled and the between estimates seem to reject the new rule. 
The coe cients estimated can be used to generate the impulse response functions of portfolio rebalancing, which captures the impact of saving on portfolio composition. Table 6 shows the results for the simple case where only 5 lags of savings are considered. The impulse response function has also been estimated: it is equal to the estimated coe cients on current and lagged saving in this case. The results imply that, when the impact occurs, the fraction of an increase in saving that countries invest into foreign assets is 0 35 (when initial foreign assets are zero). However, they gradually rebalance their portfolio composition toward the initial distribution: the coe cients of lags of saving in the next 5 years are negative and decreasing (in absolute terms). Those coe cients denote the fraction of the initial increase in saving that is allocated in domestic assets again in each of the next 5 years. In fact, the sum of all the coe cients is 0 01. This would mean that the initial response toward foreign assets is reversed back to the initial composition. Results do change when lagged values of the portfolio rebalancing term are introduced, as Table 7 shows. Nonetheless, the impulse response function is qualitatively broadly similar to that reported in Table 6 . To summarize, even though the new rule would be rejected by the recent evidence, we still find strong support for it both in the short run and the long run.
17 See K&V (2003) for a formal model of current account when adjustment costs of investment are important. 18 Please note that current account balance and savings are expressed as a share of GDP. Standard control variables can also be included in the regression.
The extended new rule
Now the implications of abandoning the small open economy assumption on current accounts can be empirically estimated. The extended new rule, shown in equation [25] , can be tested with the regression equation 19
Under the null hypothesis that the extended new rule is true, then 1 should be equal to 1, and 2 should be equal to 1: the impact of transitory income shocks on current accounts is equal to the saving generated by the income shock in the domestic economy multiplied by the share of domestic holdings of foreign assets over domestic wealth 19 All the variables are expressed as a share of GDP, as usual. Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration.
TABLE 7
The new rule, with portfolio rebalancing lags:
The short run and the long run R Re eg gr re es ss si io on n I Im mp pu ul ls se e r re es sp p. . f fu un nc ct t. . C Co oe ef ff f. . e es st ti im ma at te es s C Co oe ef ff f. . S S. .E E. . Y Ye ea ar r I Im mp pu ul ls se e r re es sp p. . Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration.
plus the saving generated by the income shock in the foreign economy multiplied by the share of domestic capital in the foreign economy over foreign wealth. Table 8 shows the results. The pooling estimates have the expected signs and are close to their expected values: 1 is equal to 1 05 and 2 is equal to 0 87. The within estimates follow similar patterns (1 02 for 1 and 0 74 for 2 ), except for the second parameter, which moves away from its expected value, even though it cannot rejected by the data. The between estimate for 1 is equal to 1 11, and that for 2 is equal to 1 35: the distance from expected values widens. Nonetheless the null cannot be rejected. The evidence suggests that the extended new rule explains the evidence on current accounts better than other Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration.
TABLE 9
The extended new rule (with control variables) P Po oo ol le ed d r re eg gr re es ss si io on n B Be et tw we ee en n r re eg gr re es ss si io on n W Wi it th hi in n r re eg gr re es ss si io on n Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration.
rules. Similar evidence was found by Erauskin-Iurrita (2004) for the period 1973-1995. Since the goodness-of-fit for the within regression is considerably lower than that of the between regression, it seems that the extended new rule explains long run behavior more satisfactorily than short run dynamics, as in the new rule. We turn to this issue below. Once the regression equation is controlled by some variables, the results for the parameter 1 remain more or less intact, as Table 9 shows. However, the estimates for 2 become more negative and they move away from their expected values. The null cannot be rejected though.
As we mentioned before, di erences in the goodness of fit for the within and between estimates suggest that the extended new rule provides a better account of long run behavior than that in the short run. Thus we are inclined to reformulate the portfolio rebalancing behavior, as above with the new rule, to take into account the extended new rule. The new portfolio rebalancing component, is denoted by Table 10 shows the results for the simple case where only 5 lags of savings are introduced. Countries, on impact, invest 0 48 of an increase in saving into foreign assets (for zero initial foreign assets), but then portfolio composition rebalances toward the initial composition. The coe cients of lags of saving in the next 5 years are negative and decreasing (in absolute terms) and the sum of all the coe cients is equal to 0 003. When lagged values of the portfolio rebalancing component are included (see Table 11 ) then we find that, even though the results change, they are similar, in qualitative terms, to the simple case. Therefore, the results for the extended new rule provide a good portrayal of the evidence of current accounts, even better than the new rule, both in the short run and the long run.
Conclusions
International financial integration has increased tremendously in recent years. The subsequent dramatic growth of cross-border holdings of assets and liabilities has important implications for the behavior of current accounts since a crucial implicit assumption in models of current accounts is that the country is a small open economy. This assumption implies that foreign holdings of domestic capital are constant, which is very restrictive, especially when financial markets are increasingly integrated.
According to the standard intertemporal approach to the current account, or the traditional rule, the impact of a transitory income shock on the current account is equal to the savings generated by the shock one-to-one in all countries since risk associated with investment is low compared to the diminishing returns e ect. The empirical evidence rejects the traditional rule. Recent research by K&V has proposed the Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration. Lane and Milesi-Ferretti (2007) , Nehru and Dhareshwar (1993) , and own elaboration.
new rule: the impact of a transitory income shock on the current account is equal to the savings generated by the shock multiplied by the domestic holdings of foreign assets over total domestic assets when investment risk is high compared to the diminishing returns e ect. The empirical evidence supports the new rule in the long run as well as in the short run (once adjustment costs of investment are included).
This paper has suggested an extension of the new rule abandoning the small open economy assumption. According to the extended new rule, the impact of a transitory income shock on the current account is equal to the response suggested by the new rule plus an additional term. This term would capture the saving generated by the shock in the foreign economy multiplied by the foreign country's share of domestic capital in foreign total assets. We find in this paper that the traditional rule has been unsurprisingly rejected by the empirical evidence. Nonetheless, in contrast to recent favorable evidence, the new rule appears to be losing support: it has even been rejected by the data. However, the empirical evidence provides strong support for the extended new rule, both in the long run and the short run. Further research extending the number of countries and years involved will probably show how robust the extended new rule remains in comparison with other alternatives.
Appendixes
A1. Optimization
The first step in order to solve the optimization problem in the domestic economy is to introduce a value function, ( ), which is defined as The solution to this problem is obtained through trial and error. We seek a value function ( ) that satisfies, on the one hand, the first order optimality conditions and, on the other, the Bellman equation.
In the case of isoelastic utility functions the value function has the same form of the utility function [Merton (1969) , then generalized in Merton (1971) ]. Thus, we postulate that the value function is of the form
where the coe cient has to be determined. This function implies that 
A2. Second order conditions
In this appendix we check the second order condition and the transversality condition.
To guarantee that consumption is positive in the domestic open economy we impose the feasibility condition that the marginal propensity to consume out of wealth must be positive since wealth does not become negative
For the first order optimality conditions to characterize a maximum, the corresponding second order condition must be satisfied, that is, the Hessian matrix associated to the maximization problem and evaluated at the optimal values of the choice variables " where we can observe that, given the restrictions on the utility function, 0 ( ) 0 and 00 ( ) 0 provided that 0.
In addition, we impose that the macroeconomic equilibrium must satisfy the transversality condition so as to guarantee the convergence of the value function lim h ( )
Now it can be shown that should the feasibility condition be satisfied then that is equivalent to satisfying the transversality condition. and thus feasibility guarantees convergence as well.
